Method for cellular imaging of palmitoylated proteins with clickable probes and proximity ligation applied to Hedgehog, tubulin, and Ras.
Hedgehog protein undergoes post-translational palmitoylation, which is critical for its signaling activity during embryonic development and in adult tissues. Due to a lack of suitable imaging methods, the trafficking route of palmitoylated Hedgehog has remained unclear in secretory cells. Here, we report a novel method for imaging the subcellular distribution of palmitoylated forms of cellular proteins with high resolution. The method utilizes clickable chemical reporters to label the entire palmitoylated proteome, followed by proximity ligation on antibodies to the click-conjugated dye and the protein of interest to reveal the spatial localization of specific palmitoylated proteins, as exemplified by sonic Hedgehog, tubulin, and Ras. Palmitoylated sonic Hedgehog is found in the endoplasmic reticulum, the Golgi apparatus, and at the plasma membrane but not the endosomal system in Hedgehog-secreting cells. Palmitoylated tubulin is found along microtubule tracks and also partially associated with the plasma membrane, while palmitoylated H-Ras is visualized at various cellular locations including the plasma membrane, Golgi apparatus and endoplasmic reticulum. Our method is broadly applicable to imaging the palmitoylation of cellular proteins as well as other protein post-translational modifications that are detectable by clickable chemical reporters.